ABSTRACT

INTRODUCTION
repositioning, and transit are considered using a nested logit model. A continuum of AV 
METHODOLOGY 2
The fact that travel cost may impact trip, mode, and route choice is well-known and fundamental 3 in most combined demand and assignment models. Autonomous vehicles (AVs) could 4 conceivably affect all three aforementioned traveler choices by changing the utility of personal 5 vehicle travel. AVs can avoid parking costs by dropping off travelers, then returning to the 6 owner's residence for free parking, thereby reducing the cost of driving relative to transit. These 7 reduced costs may affect trip choice, not only because of a reduced desire for some travelers to 8 choose origins and destinations near transit to avoid parking costs, but also because travelers 9 may partake in activities besides driving while traveling by AV. Finally, the change in demand 10 on the road network due to changes in trip distribution and mode choice will affect travel times 11 and equilibrium flow.
12
To model the effect of AVs on demand and route choice, this paper presents a modified 
Assumptions
20
Because AVs are still in the early stages of testing, experimental data on AV owner behavior and
21
AV improvements in traffic network capacity is not available. Theoretical studies such as increasing with respect to increases in AV flow (despite increases in capacity).
25
These assumptions are made for the purposes of a long-term planning model because the Jam density is assumed to be a function of the proportion of AVs on the road. Human 
35
The capacity function defined by equations (5) and (6) which is satisfied because equation (7) is true □ 21 22
Cost function
23
To incorporate the multiple types of costs incurred by different modes, such as transit fees and For a parking fee of , the cost of a one-way driving trip from to followed by parking is
19 20
where is the route.
21
For the return leg of AV round-trips, with no passenger, travel time is not a factor, so the The cost of traveling on link using transit is similarly To model return trips, additional demand is added for AV round-trips:
(28) 9 10 11
Four-step algorithm
12
The standard four-step algorithm with feedback as described in McNally (19) is used.
13
Productions and attractions, the output of are trip generation, are assumed to be known. The The AV four-step model was observed to converge on the downtown Austin city network.
EXPERIMENTAL RESULTS
1
The model was tested on the Austin downtown sub-network with trip data provided by the 
20
On initial availability for public use, AVs may have a high purchase cost because of the 21 novelty of the technology. As production increases, the cost is expected to reduce so that AVs 
Reduction in transit demand
40 Figure 2 shows the decrease in transit demand as more VOT classes receive access to AVs.
41
Transit demand is high without AVs because a high proportion of low VOT travelers, which are 42 the majority of the demand (see Table 1 ), choose transit. The pattern of decrease roughly follows 43 the class proportions because the reduction in transit utility is primarily due to the lower cost of AVs. When AVs are available only to the upper classes, which comprise a small fraction of the 1 population, the effect is small. However, as autonomous vehicles become available to lower-2 middle VOT classes, the rate of decrease in transit demand is much greater. Overall, the model 3 predicts a reduction in transit ridership of 61.4% due to lower costs of AVs for low VOT 4 travelers (see Tables 2 and 3) . 
Long-term effects
19 Table 2 shows the mode split for each VOT class before any AVs and after full AV availability,
20
and Table 3 Figure 1 . Convergence of traffic assignment. 
